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BACKGROUND OF THE INVENTION 



Field of the Invention 

This invention relates generally to a retail system and, more particularly, to a system and 
method for distributing discount coupons through a system of computer networks. 
Description of Related Art 

Discount coupons are a popular means to stimulate sales of products such as grocery store 
items. In 1992, approximately 310 billion coupons were distributed and 7.7 billion coupons were 
redeemed, saving customers $4 billion. It has been estimated that in-store couponing coupled 
v^th advertising increases sales by 544%. 

A typical marketing scheme involves placing coupons in a newspaper, by printing the 
coupons in the newspaper or by inserting coupon inserts into the newspaper, and allovmig 
customers to bring the printed coupons to a store for redemption. One problem with this scheme 
is that the redemption rate is typically only a few percent of the coupons printed, the unredeemed 
coupons representing an overhead associated with this scheme. To alleviate this overhead, 
another marketing scheme involves distributing the coupons in the store, thereby avoiding the 
cost of printing coupons in a newspaper, and capitalizing on the fact that 66% of buyer decisions 
are made at the time of product purchase. Both the in-store scheme and the newspaper scheme, 
however, are susceptible to fraud by an unscrupulous retailer that requests reimbursement 
payments by presenting unredeemed coupons to the clearing house. Other schemes include 
delivering coupons to customers through the mail, distributing coupons in or on the product 
package, and distributing coupons at checkout. All of these schemes have an overhead cost of 
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handling the coupons and of sending the redeemed coupons to a clearing house to enable product 
manufacturers to reimburse retailers for the reduction in proceeds resulting from coupon 
redemptions. 

SUMMARY OF THE INVENTION 

rtsis an object of the present invention to provide a convenient and stimulating shopping 
environmenUfaat allows the customer to acquire discount coupons through a system of computer 
networks and to redeem the coupons electronically. 

To achieve the$e and other objects of the present invention, a system comprises a 
plurality of portable cards^a first computer network including a first plurality of computers, each 
having a respective first netwOT^address, the plurality of first computers including a first 
computer having means for sending^ first signal including a first network address, an inter- 
network address corresponding to a coimtoufeTSh another network, and a signal corresponding to 
a product; a second computer network in^luotog a second plurality of computers, each having a 
respective second network address; means, respondve to the inter-network address from the first 
signal, for sending a second signal including a second network address and the signal 
corresponding to the product; and means, responsive to theWnal corresponding to the product 
from the second signal, for sending a card signal, to a portable cW in the plurality of cards; and 
means, spatially removed from the previous means, for reading the ca^ signal from the portable 
card. \^ 

According to another aspect of the present invention, a system comprises^ plurality of 
portable cards; a store including a plurality of products and means for reading a caroSsignal from 
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cme of the portable cards; a first computer network including a first plurality of computers, each 
having a respective first network address, the plurality of first computers including a first 
computer having means for sending a first signal including a first network address, an inter- 
network ado^ss corresponding to a computer on another network, and a signal corresponding to 
a product in the plurality of products; a second computer network including a second plurality of 
computers, each havi^ a respective second network address; means, responsive to the inter- 
network address from the^st signal, for sending a second signal including a second network 
address and the signal corresponding to the product; and means, responsive to the signal 
corresponding to the product froik the second signal, for sending a card signal, to a portable card 
in the plurality of cards. \\ J 

According to yet another aspect opdie pj^nt invention, in a system including a plurality 
of portable cards; a first computer network including a first plurality of computers, each having a 
respective first network address, the plurality of first computers including a first computer; a 
second computer network including a second pluralitysof computers, each having a respective 
second network address, a method of operating the systemscomprising the step, performed by the 
first computer, of sending a first signal including a first netwonc address, an inter-network 
address corresponding to a computer on another network, and a signal corresponding to a 
product, and wherein the method fiirther comprises the step of sending>responsive to the inter- 
network address from the first signal, a second signal including a second ne^ork address and the 
signal corresponding to the product; and sending a card signal, responsive to tnK^ignal 
corresponding to the product from the second signal, to a portable card in the pluraK^ of cards; 
and reading the card signal from the portable card. \ 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figs. 1 A and IB are a schematic diagram of a system of computer networks, in 
accordance with a first preferred embodiment of the present invention. 

Fig. 2 is a diagram emphasizing a part of the system shown in Figs. 1 A and IB. 
Figs. 3 A, 3B, and 3C are diagrams showing a discount coupon sent through a system of 
computer networks from computer 230 to Home 160. 

Fig. 4 is a diagram of a personal computer inside Home 160. 

Fig. 5 is the display of the personal computer showing an electronic coupon received 
through the system of computer networks into home 160. 

Fig. 6 is a side view of the card-writing device in the personal computer for writing 
coupons onto portable cards in home 160. 

Figs. 7A and 7B are a schematic diagram of a retail store in the preferred system. 

Figs. 8A, 8B, and 8C are enlarged views of some products shown in Figs. 7A and 7B. 

Fig. 9 is a flow chart of a processing performed in the preferred system. 

Fig. 1 OA is a plan view of one of the customer cards in the preferred system. 

Fig. 1 OB is a side view of the card shown in Fig. lOA. 

Fig. IOC is an enlarged, partial view of the card shown in Fig. lOA. 

Fig. 1 1 is a block diagram of the customer card. 

Fig. 12 is a block diagram of the personal computer shown in Fig.4. 

Fig. 13 is a block diagram of the check-out station shown in Fig. 7B. 

Fig. 14 is a flow chart of a step of the processing shown in Fig. 9. 





Figs. 15A and 15B are diagrams of some memory contents of a customer card at different 
points in time. 

Fig. 16 is a flow chart of another step of the processing shown in Fig. 9. 
Fig. 17 is a flow chart of the processings of step '80+^ and of step "8635 of Fig. 9. 
Fig. 18 is a block diagram of a system including a clearing house and multiple check-out 
stations. 



3 The accompanying drawings which are incorporated in and which constitute a part of this 
specification, illustrate embodiments of the invention and, together with the description, explain 
the principles of the invention, and additional advantages thereof. Throughout the drawings, 
corresponding parts are labeled with corresponding reference numbers. 



Figs. 1 A and IB show a system of computer networks for distributing coupons in 

accordance with a first preferred embodiment of the present invention. Computer networks 105, 
(l( Z<dA 

115, 130, 135, t^, 125, W 142, 148, 144, 146, -hSO-, and 151 are interconnected. Each 

computer network includes a plurality of computers. Each of homes 152, 154, 156, 158, 160, 



162, 164, 166, 168, iW, 172, 174, 176, 178, 181, 182, 310, and 320 is coupled to one of the 



computers networks via a respective telephone signal path^480. 

The system includes portable customer cards 215, 225, 235, 245, 255, 275, 285, 190, 315, 
325, 335, 345, 355, 365, 367, 369, 375, and 385. Each customer card is a portable customer 
card, approximately the size of a credit card. Each card contains a random access memory for 
storing electronic coupons. 




DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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A computer 230 within network 115 stores electronic coupons and distributes the stored 
coupons to the homes. As represented schematically in Figs. 1 A and IB, a customer carries her 
respective card from her home to a store. A computer in each home receives a coupon from 
computer 230, via one or more of the computer networks, and stores the received coupon onto 
one of the cards. For example, a computer in home 160 receives a coupon signal from computer 
230 via networks 115, 130, and 135 and stores the received coupon onto card 190. 

Fig. 2 shows a section of the preferred system, emphasizing a path between computer 230 
and home 160. Network 1 15 is a local area network (LAN), network 130 is a wide area network 
(WAN), network 1 35 is an LAN, and network -He- in a LAN. 

A. 

Network 115 includes a plurality of first computers, computers 234, 238, 230, 236, and 
232. Each of these first computers has a respective network address uniquely identifying the 
computer on network 115. The first computers can communicate with each other by sending data 
packets in a certain format. Each network- 1 15-packet has a field containing the destination 
address of the packet. Each network- 1 15-packet is in a format conforming to the conmiimication 
protocol of network 115, meaning, for example, that the packet has a destination address field 
offset a certain number of bits from the start of the packet, and that the destination address field 
has a certain number of bits. Computer 230 includes circuitry (hardware and software) for 
sending a data packet through transmission cable 117. The circuitry includes software for 
constructing a packet, having the packet format of network 115, containing a discount coupon 
identifying a product. 

Network 130 includes a second plurality of computers, computers 254, 250, 252, 258, 
256, 262, 260, and 272. Computer 230 sends this product-identification signal to home 160 via 
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computer 238, as described in more detail below. Each of these second computers has a 
respective second network address uniquely identifying the computer on network 130. The 
second computers communicate with each other by sending a packet in the format for network 
130. 

The data packet from computer 230 includes a destination address field allowing 
computer 238 to recognize that the iiata packet is to be received by computer 238. Computer 238 
has an address on both LAN 1 15 and WAN 130, meaning that computer 238 has circuitry for 

7 I 

' recognizing an its own address in a network- 1 1 5-formatted packet sent over network 115, and 
has circuitry for recognizing an its own address in a network- 1 3 0-formatted packet sent over 
network 130. Thus, computer 238 acts to route packets between networks 155 and 130. In other 
words, computer 238 includes circuitry, responsive to an address on network 1 15, for receiving a 
packet in the format of network 115, containing an electronic coupon identifying a certain 
product, and for sending a second packit in the format of network 130, the second packet 
containing a signal identifying the certam product. When computer 238 receives a packet 
destined for computer 276, computer 238lconstructs a packet addressed to computer 272, using 
the protocol for network 130. i 

Computer 272 has an address on both WAN 130 and LAN 135 and, therefore, computer 
272 acts to route packets between networks 130 and 135. When computer 272 receives the 
packet, computer 272 constructs a packet addressed to computer 276, using the protocol of 
network 135. 

More specifically, computer 230 constructs an "IP" packet addressed to computer 276, 
using the Internet Protocol (IP). Computer 230 then imbeds this IP packet v^thin a network- 1 15- 

7 



# # 

formatted packet addressed to computer 238, using the protocol of network 115. When computer 
238 receives the packet, computer 238 reads the IP address, determines that the IP packet should 
be sent over network 130, and imbeds the IP packet within an network- 1 3 0-formatted packet 
addressed to computer 272, using the protocol of network 130. 

When computer 272 receives the packet, computer 272 reads the IP address, determines 
that the IP address corresponds to computer 276, and imbeds the IP packet in a packet addressed 
to computer 276, using the protocol of network 135. 

Fig. 3 A shows data packet 3002 in the format of network 115, sent by computer 230 
through cable 117. Header field 3010 includes a 20 bit destination address field 301 1 identifying 
computer 238 on network 115. Destination address field 301 1 is 16-bits removed from the 
beginning of the data package 3002. Header 3010 contains other fields, including a 20-bit field 
containing the address of the sender of packet 3002, and a field containing data correction bits. 
Field 3020 includes an Internet Protocol (IP) address field 3021 identifying computer 276. Field 
3030 includes electronic coupon information in ASCII (American Standard Code for Information 
Interchange) text form. 

Computer 238, which resides on both LAN 115 and WAN 130, includes circuitry to 
translate packet 3002 received from computer 230, into packet 3004 shown in Fig. 3B. Packet 
3004 includes header field 3012. Header 3012 includes a 16 bit destination address field 3013 
identifying computer 272 on WAN 130. Address field 3013 is 32-bits removed from the start of 
packet 3004. Header 3012 has other fields, including a field identifying the sender of packet 
3004, and a field containing data correction bits. 

Computer 238 determines that the packet should be sent to computer 272 on network 130 
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by reading a routing table. The routing table has an entry for network 135. The entry for 
network 135 identifies network 130 and computer 272 as the path to be used when computer 238 
is sending a packet to a computer on network 135. Thus, computer 238 constructs packet 3004 
in response to IP address field 3021 in packet 3002. 

As shown in Fig. 2, computer 238 sends a packet to computer 272, via computers 250, 
254, 258, and 260. 

In other words, each packet is essentially a type of signal having a network address of a 
certain length and having a certain number of digits. A signal on one network may include a first 
network address 01 digits removed fi:om the start of the signal. A signal another network may 
include a second network address is 02 digits removed from the start of the signal, wherein 01 is 
not equal to 02, and the first network address includes Nl digits and the second network 
includes N2 digits, wherein Nl is not equal to N2. 

Computer 272, which resides on both WAN 130 and LAN 135, includes circuitry to 
translate packet 3004 received from computer 238, into packet 3006 shovm in Fig. 3C. Packet 
3006 includes header field 3014. Header 3014 includes an address field 3015 identifying 
computer 276 on LAN 135. Header 3014 includes a 16 bit destination address field 3015 
identifying computer 276 on LAN 135. Address field 3015 is 24-bits removed from the start of 
packet 3006. Header 3014 has other fields, including a field identifying the sender of packet 
3006, and a field containing data correction bits. 

Thus, the preferred system may be conceptualized as computers sending packets 
containing electronic coupons. The preferred system may also be conceptualized as programs, 
running on the computers, that send electronic mail (Email) messages to each other. Each Email 
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message includes one or more of the packets described above. The programs include a coupon 
server (not shown), running on computer 230, for constructing the Email message and sending 
the Email message to a customer, and Mail Transfer Agents and a User Agent (not shovra) that 
route the Email messages between each other and ultimately store an Email message into an 
electronic mail box for the recipient of the message. An electronic mailbox is a memory area 
readable by the owner of the mail box. For example, Fig. 2 shows mail box 277 readable by 
personal computer 400 in home 160. 

Fig. 4 shows a personal computer 400 within home 160. Computer 400 includes a 
modem 410, a CRT display 420, a keyboard 425, a mouse 423, and a coupon- writing device 415. 
To receive an electronic coupon, the user establishes a telephone connection between computer 
400 and computer 276 through modem 410. Subsequently, the user logs onto computer 276 and 
invokes a program to read Email stored in mailbox 277. 

Fig. 5 shows CRT display 420 after the mail-reading program reads a coupon message 
from mailbox 277. As shown in Fig. 5, coupon data 3030 includes the ASCII text of an 
electronic mail (Email) message. Message field 5010 identifies the sender and receiver of the 
message, "couponhouse@usretail.com" being the Email address of the coupon server on node 
230 and "bsmith@aol.com" being the Email address of the customer residing in home 160. 
Message field 5015 is user readable text identifying the coupon. Message field 5020 is electronic 
coupon information encoded in text format. The user sends coupon data 3030 to device 415 by 
issuing a print command and specifying device "SCW:", which is a name designating card- 
writing device 415. A driver program for device 415 receives the text data and translates the data 
into a certain binary format, described below, and sends the binary data to device 415. Device 
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415 couples to a customer card 190 and sends data to card 190. 

Fig. 6 shows a side view of card-writing device 415, including mterface slot 4170. 
Interface slot 4170 has a width sufficient to accormnodate the width of one of the customer cards 
190. When a card 190 is in interface slot 4170, conductive contact 4177 inside interface slot 
4170 touches contact 2427 (described below) on the customer card. Interface slot 4170 has other 
contacts (not shown) for touching the other card contacts 2420 (described below). 

Figs. 7 A and 7B show grocery store 1000. Figs. 7A and Fig. 7B are each a partial view of 



store 1000. Customers 210, 220, 230; 240, 250, 270, 280, and 290, shop in the store. Before 

A 

shopping in the store, each of these customers obtained a customer card. For example, customer 



obtained customer card 235 from a bank, by completing an application for the bank. The 
application contained questions to collect demographic data, including birth date, income level, 
past buying patterns, geographic location, size of family, level of education, and job-related data. 



The bank subsequently wrote customer identification data for customer 53^1 onto customer card 

2.31 

235, and issued customer card 235 to customer 53©, and sent the customer's demographic data to 

\ 

a clearinghouse which then stored the demographic data on disk. Each of customers 210, 220, 
240, 250, 270, 280, and 290 obtains a respective customer card in a similar manner. In other 
words, for each customer the preferred method writes demographic data for the customer onto a 
disk in the market research center, and writes personal identification data for the customer onto a 
respective card for the customer. 

After redemption data, including customer identification data from a plurality of cards, is 
compiled and sent to a market research center, as described below, the customer identification 
data is used to access the corresponding demographic data, thereby providing the manufacturer 
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with valuable marketing data on coupon program effectiveness and customer demographics. 

Store 1000 includes shelves 10, 20, and 30, defining aisles between the shelves. The 
supermarket has a plurality of product areas, each corresponding to a respective product. Product 
Area 1 10 has Acme brand ammonia. Product Area 120 has Old World brand pasta. Product 

an 

C> 5 Area has Lighthouse brand light bulbs. 
A* 

More specifically, Product Area 1 10 has bottles of ammonia 1 12 grouped together on 
multiple shelves. Bottles of ammonia 1 12 are contiguously grouped, meaning that no other 
product is between any two bottles of ammonia 112. 

Fig. 8 A shows an enlarged view of some of the bottles of ammonia 112. Each bottle of 
1^5 ammonia has a common Universal Product Code (UPC) label 114, which is a group of parallel 
'5 lines that encodes a number that uniquely identifies acme ammonia. In other words, label 1 14 is 
['£ different than labels of units of other products. Each bottle of anmionia 112 also has a common 

m 

y character label 113. Character label 113 is "ACME AMMONIA." Label 1 13 is different than 
^3 labels of units of other products. 

Product Area 120 has boxes of pasta 122 grouped together on muhiple shelves. Boxes of 
pasta 12^ are contiguously grouped, meaning that no other product is between any two boxes of 
pastajtSO: 

Fig. 8B shows an enlarged view of some of the boxes of pasta 122. Each box of pasta 
122 has a common Universal Product Code (UPC) label 124, which is a group of parallel lines 
20 that encodes a number that imiquely identifies Old World pasta. In other words, label 124 is 
different than labels of units of other products. Each box of pasta 122 also has a common 
character label 123. Character label 123 is "OLD WORLD PASTA." Label 123 is different than 
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labels of units of other products. 

27) 

Product Area ^BO- has boxes of light bulbs 132 grouped together on multiple shelves. 
Boxes of light bulbs 132 are contiguously grouped, meaning that no other product is between two 
boxes of light bulbs 132. 

5 Fig. 8C shows an enlarged view of some of the boxes of light bulbs 132. Each box of 

light bulbs 132 has a common Universal Product Code (UPC) label 134, which is a group of 

parallel lines that encodes a number that uniquely identifies Lighthouse light bulbs. In other 

words, label 134 is different than labels of other products. Each box 132 also has a common 

character label 133. Character label 133 is "LIGHTHOUSE LIGHT BULBS." Label 133 is 

iP different than labels of other products. 

Similarly, other product area in the store each have a set of respective products 

contiguously grouped together and a corresponding product station adjacent to the products. The 

respective units of a certain product have a common label, different than labels on imits of other 

products, that uniquely identifies the certain product. Product area 140 has bottles of ketchup 

142 contiguously grouped together. Product area l^has loaves of bread 162 contiguously 

A 

grouped together. Product area 170 has cartons of milk 172 contiguously grouped together. 



'.I 



Product area 180 has packages of bacon 182. Product area of-lSiO has packages of butter 192 

A 

contiguously grouped together. 

Product area 150 has boxes of cereal 152 contiguously grouped together. 
20 Fig. 9 shows a processing performed in the preferred system. Computer 230 sends an 

electronic coupon, in the form of an E-mail message, through computer networks 115, 130, and 
135. (Step 9003). A customer, such as customer 290, receives the electronic coupon, through 
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modem 410, onto her home computer (step 9005), and writes the coupon onto her customer card 
190 using writing device 415 (step 9010). The customer then brings her respective customer 
card to a store 1000. (step 9020). 

At store 1000, the customer removes products from shelves 10, 20, and 30 and brings the 
products to checkout station 900 (step 9025). In other words, while shopping in store 1000, each 

231 

of customers 210, 220,-236, 240, 250, 270, 280, and 290 carries his or her respective customer 

^ 231 

card. Customer 290 carries card 190, customer 220 carries card 225, customer ^30- carries card 

235, customer 240 carries card 245, customer 250 carries card 255, customer 270 carries card 

275, customer 280 carries card 285, and customer 290 carries card 190. Each customer tows a 

shopping cart to hold selected products. Customer 210 tows cart 212, customer 220 tows cart 
031 

222, customers^ tow cart 232, customer 240 tows cart 242, customer 250 tows cart 252, 

customer 270 tows cart customer 280 tows cart 282, and customer 290 tows cart 292. The 
A 

customer then removes a product from the shelf and places the removed product into her cart. 
The customer thus shops throughout the store. 

Checkout station 900 then scaiJs the products and determines a price for each product 
depending on whether the customer cam contains coupons for the scanned product (step 9035). 
More specifically, the customer redeenis the electronic coupons at the checkout area, by 
inserting her customer card into checkomt station 915. For example, a customer such as customer 
240 in Fig. 7B completes the purchase other selected products 293 by transferring products_243 
from her cart 242 to counter 900, and bypserting card 245 into checkout station 915. 
Subsequently, a checkout clerk (not shovAi) scans each selected product past UPC bar code 
reader 910. Bar code reader 910 is an optlpal detector. In other words, bar code reader 910 
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detects an electromagnetic signal. A prbcessor coupled to station 915 and reader 910 determines 

whether the most recently scanned product is on a discount list stored in card 295. If the most 

recently scanned product is identified in tiiis discount list, a price for the product is determined 

using the discount data corresponding to tne product, and the resulting price is displayed on 

display 917. Checkout counter 900 scans aid processes each product 293 in a similar manner. 

Similarly customer 280 in Fig. 7B follows the procedure of Fig. 9 by transferring 

products 283 from her cart 282 to counter 900, and by inserting card 285 into checkout station 

915; and the checkout clerk (not shown) scans each selected product 283 past UPC bar code 

reader 910. Customer 270 follows the procedure of Fig. 9 by transferring products 273 from her 

cart 2?2"to counter 900, and by inserting card 275 into checkout station 915; and the checkout 
A 

clerk (not shown) scans each selected product 273 past UPC bar code reader 910. 

Because of the large number of electronic coupons that may be available to a customer, a 
customer such as customer 310 may wisHto insert their card into display station 710, to review 
what coupons are currently stored on the dard. Station 710 may also present the viewer with 
additional iriformation about the products Identified by the coupons on the card. Station 710 is 
described in detail in copending applicatiol of KEN R. POWELL for SYSTEM AND METHOD 
FOR DISPLAYING PRODUCT INFORMATION IN A RETAIL S YSTEM,^iled on February ^ 
20, 1996, the contents of which is herein incorporated by reference. 

Step 9005 includes a step of reading an electronic mail (Email) message. An Email 
message from computer 230, for the user of PC 400 in home 160, resides in an electronic 
mailbox 277, which is a memory area on computer 276. The user of PC 400 dials into computer 
276 using a telephone line, submits appropriate user identification including a password, and 
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then invokes a program that reads the Email message from the memory of computer 276 into the 
memory of PC 400. 

The user then executes the driver for device 415, by printing the Email message to device 
"SCW:". The driver translates the textual coupon shown in Fig. 5 into a binary format, described 
below. Thus, the driver program and device 415 are essentially responsive to the coupon data 
stored in packet 3004, which was constructed by routing computer 238. 

To prevent an unscrupulous user from repeatedly writing a single Email coupon onto a 
customer card, which would be contrary to the intent of the coupon issuer, the driver maintains a 
list of Email coupons already processed, including the time and date of the Email as shovm in 
field 5010 of Fig. 5. Before writing an electronic coupon to a customer card, the driver compares 
the corresponding Email message to the list to verify that an identical coupon has not been 
processed. 

Further, to prevent a user from changing the date and time field of a previously-printed 
Email message and reprinting the modified message to thwart this protection mechanism, each 
Email message from the coupon server on node 230 contains the encoded date and time in field 
5020. Thus, the driver both verifies that an Email message with the date and time has not been 
previously processed, and verifies that the unencoded date and time in area 5010 matches the 
encoded date and time in field 5020. 

There are two preferred methods for getting the Email address for PC 400 to the coupon 
server on node 230, to allow the server to send a coupon to PC 400. The first preferred method is 
to program the coupon server using data collected from soxirces off of the Intemet. The second 
preferred method is to allow the user of PC 400 to send her Email address, through the computer 
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networks, to node 230. 

To implement this second method, it is presently preferred that the Email address for the 
user of PC 400 be sent by a web browser for the World Wide Web (WWW). With one scheme, a 
user sends an Email message requesting a coupon for a specifi;c product, by invoking the 
browser to select Hypertext in a document advertising the product. Selection of the Hypertext 
invokes a "Form" in the document, causing the browser to prompt the user for her Email address, 
accept the Email address as keyboard input from the user, and constriict an Email message 
addressed to the server on node 230. The message contains the Email address given by the user 
and data identifying the product corresponding to the selected hypertext. Upon receiving the 
message, the coupon server sends an Email message to the user's address. 

An alternate scheme is to have the user of PC 400 join a club, by invoking the browser to 
select Hypertext in a document advertisimg the club. The club is essentially a mailing list for 
certain types of coupons. Selection of the hypertext invokes a Form in the document, causing the 
browser to prompt the user for her Email address, accept the Email address as keyboard input 
from the user, and construct an Email message addressed to the server on node 230. The 
message contains the Email address given by the user and data identifying the club corresponding 
to the selected hypertext. Upon receiving tlie message, the coupon server adds the Email address 
to the list for the club identified in the message. Subsequently, some event causes the coupon 
server to send a coupon to each address in tme list. 

One such event would be receijJi, by the coupon server, of an Email message from a 
coupon issuer. The coupon issuer may Be a distributor of the product corresponding to the 
^ coupon. The coupon server, in this case, acts as "mail exploder," and essentially echoes the 
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single Email message from the couponussuer to each member of the list. 



Fig. lOA shows a plan view of customer card 190, and Fig. lOB shows a side view of 
card 190. Card 190 is 8.5 cm by 5.4 cm, the length and width of a typical financial credit card. 
Card 190 is slightly thicker than a typical fmancial credit card. Card 190 includes a magnetic 
stripe 2410, interface contacts 2420 for conmiunication with the product stations and the 
checkout station, and embossed area 2430 for displaying the card owner's name. Magnetic stripe 
2410 allows a conventional credit card stripe reader to read basic data from the card. Magnetic 
stripe 2410 is not necessary to the operation of the preferred embodiment of the invention, 
described in more detail below. 

Fig. IOC shows interface contacts 2420 in more detail. Interface contacts 2420 are 
configured in accordance with IS07816-2: 1988(E), Identification cards - Integrated circuit (s) 
cards with contact - Part 2: Dimensions and locations of the contacts, promulgated by the 
International Organization for Standardization (ISO), and available from the American National 
Standards Institute (ANSI), 1 1 West 42nd Street, New York, New York 10036. According to 
ISO 7816-2, contact 2421 is assigned to VCC (supply voltage), contact 2422 is assigned to RST 
(reset signal), contact 2423 is assigned to CLK (clock signal), contact 2424 is reserved for future 
use, contact 2425 is assigned to GND (ground), contact 2426 is assigned to VPP (program and 
voltage), contact 2427 is assigned to I/O (data input/output), and contact 2428 is reserved for 
fixture use. Card 190 communicates with the product stations and the checkout stations through 
contact 2427 using a half duplex scheme, meaning that contact 2427 is for communicating data 
signals either to or from the card. 

Fig. 1 1 is a block diagram of customer card 190, including central processing unit 2450, 
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memory 2460, and battery 2470 for supplying power to interface 2425, processor 2450, and 
memory 2460. Memory 2460 is a random access, addressable device. Station interface 2425 
includes a serial to parallel converter for transferring data signals betv^een contact 2427 and CPU 
2450 over parallel bus 2452. Memory 2460 stores a program 2465 executed by processor 2450, 
customer identification data 2467, and authorization data 2468. Customer identification data 
2467 includes a sequence of digits that uniquely identifies the holder of the card. Customer 
identification data 2467 includes the card holder's social security number. For example. 



identification data 2467 in customer card 235 uniquely identifies customer 230. Authorization 



data 2468 also includes date data indicating an expiration date for the card. Authorization data 
2468 also contains a field identifying that the card is a customer card. 

Memory 2460 also stores electronic coupons in coupon list 2435. When a customer 
inserts a customer card into device 415, processor 2450 receives an identification code for the 
product from interface 415 and adds the code to the list 2435. 

Each of customer cards 215, 225, 235, 245, 255, 275, 285, 315, 325, 335, 345, 355, 365, 
367, 369, 375, and 385 has the same hardware structure as customer card 190. 

Fig. 12 shows a block diagram PC 400, including central processing unit 435 
memory 44^ Memory 54^ is a random access, addressable device. Memory 440 stores driver 
program 445 for sendmg coupons to card- writing device 415. CPU 435 executes driver 445. 

Fig. 13 is a block diagram of checkout counter 900 shovm in Fig. 7B. Disk 925 provides 
long term storage. CPU 950 executes instructions in random access, addressable memory 920. 
Checkout counter 900 also includes UPC reader 910 for reading bar codes on products, and 
checkout station 915 for communicating v^th a customer card. Since station 915 is in store 1000 
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and card-writing device 415 is in home 160, which is a separate building from store 1000, station 
915 is spatially removed from card- writing device 415. 

CPU 950 and program 922 act to detect a product scanned by UPC reader 910, determine 
a reference price for the product, search for the product's identification in the memory of a 
customer card, and deduct a discount from the reference price if the product is identified in the 
customer card memory. CPU 950 then displays the price of the product on display 917. In other 
words, CPU 950 and program 922 act to receive a purchase signal identifying a product, to 
receive to receive a card signal, and to determine a price for the product depending on whether 
the product identified by the card signal corresponds to the product identified by the purchase 
signal. 

CPU 950 writes coupon redemption data onto disk 925. Periodically, CPU 950 sends the 
redemption data to an electronic clearing house through modem 930. 

Fig. 14 shows the processing of step 9010 of Fig. 9 in more detail. CPU 435 executes 
device driver program 445 in memory 440 to perform the processing shown in Fig. 14. When a 
person prints text to device "SCW:", device driver program 445 receives the text and verifies that 
identical text has not been processed before, by comparing the text received with a list of 
previous Email messages received. Program 445 also compares the time and date in field 5010 
of the text with the encoded time and date in field 5020 of the text, to verify that the text is an 
authentic Email message from the coupon server on computer 230. If the Email message is an 
authentic message that has not been processed before, program 445 then translates the text in 
field 5020 into binary coupon data, (step 14005). 

Subsequently, program 445 sends a reset command to card interface 415, causing 
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interface 415 to reset the card by applying a clock signal to card contact 2423. (The card then 
answers the reset by sending an answer-to-reset data block, including identification data 2467 
and authorization data 2468, through card contact 2427. Authorization data 2468 contains a 
card-type code indicating a customer card.) Program 445 then receives the answer-to-reset data 
block from card interface 415 (step 14010). 

The communication protocol between interface 415 and a customer card is described in 
more detail in ISO/IEC 7816-3: 1989 (E), Identification cards - Integrated circuit(s) cards with 
contacts - Part 3: Electronic signals and transmission protocols; and ISO/IEC 7816-3: 
1 989/ Amd. 1 : 1 992 (E), Part 3 : Electronic signals and transmission protocols, AMENDMENT 
1 : Protocol type technique = 1, synchronous half duplex block transmission protocol. Both of 
these standards are promulgated by the International Organization for Standardization (ISO) and 
distributed by the American National Standards Institute (ANSI). 

CPU 435 analyzes the authorization data in the received answer-to-reset block to 
determine whether the card is a customer card that is eligible to receive electronic coupons from 
interface 415 (step 14020). CPU 435 determines that the card is a customer card if the received 
authorization data contains a card-type code indicating a customer card. If the card is a customer 
card, meaning that the authorization data is authorization data 2468, CPU 435 determines if the 
card is eligible to receive electronic coupons if authorization data 2468 contains certain codes, 
and the date and time in Email field 5010 is not later than the date data in authorization data 
2468. If the card is an eligible customer card, CPU 435 sends to the customer card a block 
containing a station-type code, indicating a PC interface, and the binary coupon data (step 
14040). The binary coupon data includes an identification code for the product received from PC 
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400 (Old World Pasta 122) and the discount currently being offered for that product^ 

Fig. 15A shows some the contents list 2435, starting at location 30 memory 2460, of 
customer card 190, before CPU 435 of PC 400 executes step 14040. An electronic coupon is 
represented by three rows in list 2435: a 10 digit UPC product code in the first row, discoimt 
format data in the second row ("I" signifying cents, "2" signifying percentage), and discount 
quantity data in the third row. In Fig. 15 A, the customer card is storing two electronic coupons. 
After CPU 435 executes step 14040 (thereby sending another electronic coupon to the customer 
card), CPU 2450 in customer card 190 receives the data and adds the data to list 2435, resulting 
in three electronic coupons in list 2435 as shown in Fig. 15B. 

In list 2435 in Figs. 15A and 15B, the memory field having the product code 7170312350 
corresponds to the UPC code on boxes of Lighthouse Light Bulbs 134. The next memory field 
stores the format of the discount quantity data, with "1" signifying cents and "2" signifying 
percentage in tenths of a percent. The next memory field stores the discount quality data, 200, 
signifying that the discoimt being offered for Lighthouse Light Bulbs 134 is $2.00. The memory 
field having the product code 7170312780 corresponds to the UPC code on ammonia bottles 1 12. 
The next memory field stores the format of the discount quantity data, with "1" signifying cents 
and "2" signifying percentage in tenths of a percent. The next memory field stores the discount 
quality data, 50, signifying that the discount being offered for ammonia bottles 1 12 is 50 cents. 
In list 2435 in Fig. 15B, the memory field having the product code 7170312682 corresponds to 
the UPC code on boxes of Old World Pasta 124. The next memory field stores the format of the 
discount quantity data, with "1" signifying cents and "2" signifying percentage in tenths of a 
percent. The next memory field stores the discount quality data, 150, signifying that the discount 
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being offered for Old World Pasta 124 is $1.50. 



Fig. 16 shows aspects of pe processing of step 8035- of Fig. -8^ The processing of Fig. 16 
is processing performed by CPUlpSO and program 922 in checkout counter 900, when a customer 
checks out of store 1000. When a customer, such as customer 290, inserts customer card 295 
into interface slot 914, a switch (not shown) in interface slot 914 alerts CPU 950 that a card has 
been inserted into the slot. When a customer card is in interface slot 914, conductive contacts 
(not shown) inside interface slot 914 touch each card contact 2420. Subsequently, CPU 950 
causes card interface 925 to reset tha card by applying a clock signal to card contact 2423. (If the 
card is a customer card, the card themanswers the reset by sending a block of data, including 
identification data 2467 and authorizaiion data 2468, through card contact 2427.) CPU 950 then 
receives the answer-to-reset jfrom the card (step 16002). CPU 950 then sends a data block 
containing a station-type code indicating a checkout station (step 16004). CPU 950 then receives 
the contents of table 2435 in memory 2460 of the customer card, and temporarily stores these 
table contents in memory 920 of the cheokout station (step 16005). During step 10005, CPU 
950 also causes customer card 295 to remove all entries from list 2435, so that the electronic 
coupons in the list cannot be redeemed agam. When the checkout clerk (not shown) moves a 
product past UPC reader 910, UPC reader 9i0 detects the UPC code on the product and sends the 
UPC code to CPU 750 (step 16010). CPU 930 searches the received table contents to determine 
whether the product scanned is identified in tlK table (step 16020)jJf the product is in the 
received table, CPU 950 subtracts the discoimtl as determined by the discoimt data stored in the 
received table, from a product reference price read from disk 925 (step 16030), and displays the 
resulting price of the product on display 917 (stef^ 16040).^ 
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Product data 5t^, customer identification data 2467, authorization data 2468, and the 

data in list 2435 are each a type of signal. 

In other words, the preferred retail system 1000 includes product areas 110, 120, HO; 

140, -^60; 170, 180, and i9%; a plurality of customer cards each having a memory, and a 
K A- 

checkout coimter 900 having checkout station 915 acting as a communication device. A method 
of operating system 1000 comprises the steps of writing a first signal into memory 2460 of a 
card in the plurality of cards, in response to a person inserting the card into the interface slot of a 
PC card interface, the first signal identifying a product; reading the first signal from memory 
2460, in response to a person inserting the card into the interface slot of the checkout station; 
receiving another signal, from UPC reader 910, identifying a product; and determining a price for 
the product depending on whether the product identified by the first signal, read in the reading 
step, corresponds to the product identified by the other signal. 

In summary, after UPC barcode reader 910 scans a product, processor 950 determines 
eligibility for a discoimt. If a product qualifies, processor 950 displays the discounted price on 
display 917. 

Fig. 17 shows aspects of the processing of steps 9010 and 9035 of Fig. 9. The processing 
of Fig. 17 processing is performed by one of the customer cards, such as customer card 190, in 
the preferred retail system. After the card is reset through contacts 2420, the customer card sends 
an "answer to reset" data block in accordance with the ISO standard ISO/ICE 7816-3: 1989(E), 
cited above. The customer card sends identification data 2467 and authorization data 2468 in 
the answer-to-reset data block (step 17010). If the station then sends a block of data to the 
customer card, the customer card then receives the block of data through contact 2427 (step 
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17015). If the block contains a station-type code indicating a PC card interface (step 17020), the 
customer card then adds product coupon information, from a certain location in the block, to the 
list 2345 (step 17030). 

If the customer card is not eligible, the PC interface will not send a block of data, step 
17015 therefore does not execute, and processing ceases until the customer card is reinserted into 
an interface slot, at which time the station will reset the card and processing will restart at step 



Altematively, if the block contains a station-type code indicating a Checkout station (step 
17070 \'70BO 
4709 0), the customer card then sends list 2345 to the display station (ste^^tWW). In other 

words, CPU 2450 reads list 2435 from memory 2460, in response to a customer inserting card 

190 into checkout station 915, and sends a signal corresponding to the list 2345 to the checkout 

station (step i7106)^^^ 



Fig. 18 shows a block diagram of a preferred retail system including a clearinghouse 900, 
and a plurality of checkout stations 900. Periodically, checkout counter 900 sends redemption 
data to an electronic clearing house. The redemption data sent to the clearing house includes the 
identification of the store, identification of the ioupons redeemed and of respective quantities of 
coupon redemptions. Periodically, checkout comnter 900 sends redemption data to a market 
research center. The redemption data sent to theVesearch center includes the identification of the 
store and of the customers who presented electromc coupons for redemption. The checkout 
stations send the redemption data blocks, over telephone signal paths 714. 

Checkout stations 903 are located within a single company. Checkout stations 903 are 
similar to checkout stations 900, described above, except that checkout stations 903 have 
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circuitry for communicating over network 912. Checkout stations 903 send transaction data 

blocks to central financial computer 91 1 located within the company. Central financial computer 

911 periodically sends the compiled transaction data to clearing house 990, over telephone signal 

paths2i3: 
A 

Thus, the preferred systems provides a convenient and stimulating shopping environment. 
The systems allow the user to receive electronic coupons at home and then bring the received 
coupons to a retail store. 

Other applications of electronic doupons are the subject of copending application of KEN 
R. POWELL for RETAIL SYSTEM, Sejfal No. 08/468,816, filed on June 6, 1995,^e contents 
of which is herein incorporated by refereribe; of copending application of KEN R. POWELL for 
DEVICE AND METHOD OF PROGRAIvklING A RETAIL SYSTEM, Serial No. 08/468,820, 
filed on June 6, 1995, the contents of whichiis herein incorporated by reference. 

Additional advantages and modifications will readily occur to those skilled in the art. 
The invention in its broader aspects is therefore not limited to the specific details, representative 
apparatus, and illustrative examples shown and described. Accordingly, departures may be made 
firom such details without departing from the spirit or the scope of Applicants' general inventive 
concept. The invention is defined in the following claims. 
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